Voltage-dependent Na + currents were recorded via patch-clamp from identified adult rat lumbar cutaneous dorsal root ganglion (DRG) neurones using whole-cell and bleb-patch-clamp configurations. Na + currents in DRG neurones studied 18 days after sciatic nerve ligation were compared with those in control neurones. Control neurones tended to have a singular kinetically slow Na + current or net Na + current suggestive of two kinetic varieties of channel in a single neurone. Three changes occurred following axotomy: (1) the peak Na + current increased significantly, (2) kinetically slow TTX-resistant Na + current, which predominated in controls, was significantly attenuated or lacking altogether, and (3) a singular,TTX-sensitive kinetically fast form of Na + current predominated.These findings suggest that as part of the response to axonal injury, DRG neurones increase Na + channel biosynthesis and/or modify preexisting channels such that their kinetics are accelerated. The results are consistent with the idea that axotomized DRG neurones become hyperexcitable due to the emergence of a high density of kinetically fast, pharmacologically distinguishable, Na + channels in the membrane.
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Introduction
Membrane hyperexcitability following axonal injury may result from changes in ion channel and receptor properties proximal to the site of damage (Wall & Devor 1983 , Devor 1994 . A notable electrophysiological change associated with axonal injury in certain classes of axons is a narrowing of the action potential in the cell body within in weeks after axotomy (see review by Titmus & Faber 1990) . In situ hybridization studies (Waxman et al. 1994 ) have demonstrated increased synthesis of the type III Na + channel mRNA in adult dorsal root ganglion (DRG) neurones 3 weeks after axonal injury. Type III Na + channel mRNA is present in embryonic dorsal root ganglion neurones but not in adult neurones unless injured.
One class of DRG neurones that gives rise to myelinated cutaneous afferent axons has a distinct inflection or hump on the falling phase of the action potential, distinguishing the class from DRG neurones arising from muscle afferents. Muscle afferent neurones have similar morphological characteristics but their action potentials are non-inflected (Honmou et al. 1994) .Voltage-clamp studies from the cell bodies of identified cutaneous afferents have demonstrated that these neurones contain kinetically distinct slow and fast Na + currents (Honmou et al. 1994) , which are likely to underly the complex morphology of the action potential in these neurones. It is plausible that membrane hyperexcitability in DRG neurones following axotomy may result in part from a change in the populations of kinetically slow and fast Na + channels that are expressed by these neurones after injury.
In the present study patch-clamp recordings were obtained from normal and axotomized identified cutaneous afferent neurones in short-term cultures of rat DRG neurones in the whole-cell configuration and compared with recordings from excised somatic membrane blebs. The results indicate that, eighteen days following axotomy, there is already a significant attenuation or elimination of the slow tetrodotoxin (TTX)-resistant Na + current and a considerable enhancement of the fast TTX-sensitive Na
